Introduction
Okra [Abelmoschus esculentus (L.) Moench] belongs to the family Malvaceae having chromosome no. 2n=130 has captured a prominent position among vegetables. These studies along with the association analysis will be more useful in the estimation of interrelationship among the growth and yield contributing components. It is essential to have detail information on the association among different yield components and their The present investigations were conducted at Nursery area, Department of Horticulture, College of Agriculture, Indore, M.P. during kharif season of 2016. The experiment was laid out in Randomized Completely Block Design (RCBD) with three replications and eighteen genotypes were collected i.e. Shakti, Jhilmil, No. 55, Sahiba, No. 64, Harita, Saarika, Arya Mohini, Shaan, Hissar Unnat, Panchwati, Panchali, Swati, Lakshmi, Shankar Ganga and Parbhani Kranti. The genotype Panchwati was recorded maximum in growth and yield characters like number of branches plant -1 , number of leaves plant -1 , fruit length (16.23 cm), fruit width (2.14cm), fruit weight (17.15 gm), number of fruit plant -1 (14.53), fruit yield plant -1 (292.17gm), fruit yield plot -1 (11.62 kg), and fruit yield ha -1 (161.28 q). The highest positive and significant correlation coefficient of fruit yield plant -1 was observed with number of fruits plant -1 and fruit length. The highest positive and significant correlation coefficient of fruit yield plant -1 has been noted with number of fruits plant -1 indicating that these characters is the primary yield determinant in okra. The yield attributing characters exhibited varying trend amongst them. Path coefficient analysis revealed that number of fruits plant -1 had highest positive direct effect followed by fruit weight, number of nodes to first flowering, number of branches plant -1 at 90 DAS (days after sowing), length of internodes, number of leaves plant -1 at 90 DAS, plant height at 90 DAS and fruiting span are the most important character contributing towards fruit yield and hence purposeful and balance selection based on these character would be rewarding improvement in okra. Direct selection of fruit yield plant -1 , days to 50% flowering, days to first flowering, fruit length and days to first picking should be avoided instead of direct selection. relative contribution to yield. Association analysis of quantitative attributes would help in choosing component characters that are positively correlated.
In addition, an understanding of association between the component characters is essential to judge their rational importance. Path coefficient analysis is also very useful in formulating breeding strategy to develop elite genotypes through selection in advanced generations. Thus, the nature and magnitude of variability present in the gene pool for different characters and relationship with each other determine the success of genetic improvement of characters. Since the pattern of inheritance of quantitative characters is highly complex. Therefore the present investigation was undertaken to study the association among different components of growth and yield and their direct and indirect contribution to fruit yield in okra.
Materials and Methods
An experiment was conducted at Nursery area, Department of Horticulture, College of Agriculture, Indore, MP during Kharif season of 2016. The experiment was laid out in a Randomized Completely Block Design with three replications. The experimental material consisted of eighteen genotypes of okra. Seed of germplasm were collected from different location of India. The seeds were sown in July in field in fifty four separate plots. The plot size was kept 4.2 m x 2.5 m. Each plot consisted of thirty five plants. Correlation coefficients were calculated in all possible combinations taking all the characters into consideration at genotypic, phenotypic and environmental levels by using the formula as proposed by Miller et al., (1958) .The direct and indirect contribution of various independent characters on a dependent character yield were calculated through path coefficient analysis as suggested by Wright (1921) and elaborated by Dewey and Lu (1959) . The following set of simultaneous equation were formed and used for the estimation of direct and indirect effects. The analysis of variance was carried out as per methods suggested by Panse and Sukhatme (1967) .
Results and Discussion

Correlation coefficient analysis
A wide range of variation in quantitative characters provides the basis for selection in plant breeding programme. The knowledge of association among the characters is useful to the breeder for improving the efficiency of selection. Correlation coefficient analysis measures the mutual relationship between growth and yield characters of plant and determines the component character on which selection can be made for genetic improvement of yield. Investigation regarding the presence of component and nature of association among themselves is essential and pre-requisite for improvement in yield. Correlation coefficient provides a clear picture of the extent of association between a pair of traits and indicates whether simultaneous improvement of the correlated traits may be possible or not.
The knowledge of genetic association between yield and its component characters help in improving the efficiency of selection for yield by making proper choice and balancing one component with another. The magnitude of genotypic correlation has been found higher than the phenotypic correlation for all the traits that indicated inherent association between various characters. The similar findings are in agreement with the finding of Niranjan and Mishra (2003) , Kumar et al., (2009 ), Senapati et al., (2011 ), Saryam et al., (2015 and Khajuria et al., (2016) (Table 1 and 2).
Correlation between yield and its components
In the present findings significant positive phenotypic correlation of fruit yield plant -1 has been observed with fruit weight, number of fruits plant -1 , number of branches plant -1 at 90 DAS, number of leaves plant -1 at 90 DAS, fruit width, days to first picking and days to 50% flowering. The highest positive and significant correlation coefficient of fruit yield plant -1 has been recorded with fruit weight, number of fruits plant -1 , number of branches plant -1 at 90 DAS, number of leaves plant -1 at 90 DAS, fruit width, days to first picking and days to 50% flowering indicating that these characters are the primary yield determination in okra. These findings corroborated with the earlier findings of Gandhi et al., (2002) , Jaiprakashnarayan and Mulge (2004) , Bhalekar et al., (2005) , Nimbalkar et al., (2002) , Niranjan and Mishra (2003) , Ghosh (2005) , Choudhary (2006) and Verma et al., (2007) for fruit weight, number of fruit plant -1 , number of branches plant -1 and fruit width. Yonas et al., (2014) and Saryam et al., (2015) for fruit weight, number of fruits plant -1 and fruit width. Khajuria et al., (2016) for number of fruits plant -1 .
Correlation between yield contributing characters
Plant height at 90 DAS was recorded highly significant and positive association with length of internodes. Whereas, highly significant and negative association with number of branches plant -1 at 90 DAS. These results are in corroborated with the findings of Ali et al., (2008) and Saryam et al., (2015) for length of internodes. Association of number of branches plant -1 at 90 DAS was recorded significant and positive with number of fruit plant -1 , fruit yield plant -1 , number of leaves plant -1 at 90 DAS, fruit weight, fruit width and fruit length. These results are in close harmony with the findings of Saryam et al., (2015) for fruit length, fruit width, fruit weight and number of fruits plant -1 and Sharma and Prasad (2015) for number of fruits plant -1 . Association of number of leaves plant -1 at 90 DAS was recorded significant and positive with fruit length, fruit width, fruit yield plant -1 , fruit weight and number of fruit plant -1 . The positive correlation of number of leaves plant -1 at 90 DAS with fruit length, fruit width, fruit yield plant -1 , fruit weight and number of fruit plant -1 indicates that allocation and translocation of photosynthates from the source to the sink. These results are in close harmony with the findings of Nagre et al., (2011) for fruit length and weight.
Association of days to first flowering was exhibited significant and positive with days taken to 50% flowering, days to first picking and number of fruits plant -1 . These result closely similar with the finding of Sharma and Prasad (2015) for days to 50% flowering and days to first picking. Days to 50 % flowering was recorded highly significant and positive association with days to first picking, fruit length, number of fruit plant -1 and fruit yield plant -1 . These findings corroborated the earlier finding of Sharma and Prasad (2010) for days to first picking and Mishra et al., (2015) for days to first picking. Association of days to first picking was exhibited highly significant and positive with fruit length, fruit weight, number of fruit plant -1 and fruit yield plant -1 . These findings corroborated the earlier finding of Sharma and Prasad (2015) for number of fruit plant -1 . Fruit length expressed highly significant and positive correlation with fruit width, fruit weight, number of fruit plant -1 and fruit yield plant -1 . These findings corroborated the previously finding of Ghosh (2005) for fruit yield plant -1 , Osekita and Akinyele (2008) for fruit weight and Saryam et al., (2015) for number of fruits plant -1 and Pachiyappan and Saravannan (2016) for fruit length. Fruit width expressed highly significant and positive correlation with fruit weight, number of fruit plant -1 and fruit yield plant -1 . These results are in close agreement with the findings of Bendale et al., (2003) , Pawar (2005) and Choudhary (2006) , Yonas et al., (2014) , Sreenivas et al., (2015) and Saryam et al., (2015) for fruit yield plant -1 and fruit weight. Fruit weight expressed highly significant and positive correlation with number of fruit plant -1 and fruit yield plant -1 . These findings corroborated the earlier finding of Sharma and Prasad (2015) , Saryam et al., (2015) , Sreenivas et al., (2015) and Shivaramegowda et al., (2016) for number of fruit plant -1 and fruit yield plant -1 .The correlation coefficient of number of fruits plant -1 was noticed to be significant and it was positively correlated with fruit yield plant -1 . These findings corroborated the earlier finding of Nagre et al., (2011 ), Saryam et al., (2015 , Sharma and Prasad (2015) and Shivaramegowda et al., (2016) .
Path coefficient analysis
Correlation coefficient is the indication of simple association between variables. In a biological system, however the relationship may exist in a very complex form. It is therefore, essential to study the relationship among variables in a comprehensive way. Path coefficient analysis is a powerful tool. Which enable portioning of the given relationship in its further components. In other words, it takes into account not only the relationship of components character with the dependent character, but simultaneously takes care of its relationship with other components also. Thus, it helps in understanding the casual system in a better way because it enables portioning the total correlation coefficient into direct and indirect effects of various growth and yield characters. In order to see the casual factor and so as to identify the components which are responsible for producing fruit yield plant -1 . In general, the genotypic direct as well as indirect effects were slightly higher in magnitude as compared to corresponding phenotypic direct and indirect effects indicating that the masking effects of the environment. Path coefficient analysis of different characters contributing towards fruit yield plant -1 showed that number of branches plant -1 at 90 DAS had highest positive direct effect followed by days to 50% flowering, days to first picking, plant height at 90 DAS, fruit length and fruit weight. The results are in propinquity with Sarkar et al., (2004) , Magar et al., (2009 ), Ramanjinappa et al., (2011 , Das et al., (2012) and Gangashetti et al., (2013) . Yonas et al., (2014) for fruit weight and Saryam et al., (2015) for number of branches plant -1 , Kumar et al., (2016) for fruit weight.
The character fruit yield plant -1 showed that number of branches plant -1 at 90 DAS had highest positive direct effect followed by days to 50% flowering, days to first picking, plant height at 90 DAS, fruit length and fruit weight had correlation coefficient value at par with direct effect on fruit yield plant -1 and direct selection for these traits would result in higher breeding efficiency for improving yield. Thus, these traits might be reckoned as the most important components traits for fruit yield plant -1 . Whereas, days to first flowering had the highest negative direct effect on fruit yield plant -1 followed by fruit width, number of leaves plant -1 at 90 DAS, number of fruits plant -1 , number of nodes at first flowering and length of internodes. The result are in propinquity with Sharma and Prasad (2015) and Sreenivas et al., (2015) for days to first picking and Sharyam et al., (2015) for number of fruits per plant. An overall observation of path coefficient analysis of fruit yield plant -1 with its components viz., plant height at 90 DAS, number of branches plant -1 at 90 DAS, number of leaves plant -1 at 90 DAS, days to first flowering, days to 50% flowering, days to first picking, fruit length, fruit weight, fruit width, number of fruits per plant, number of nodes at first flowering and length of internodes, played an important role in determining the fruit yield plant -1, .
